8 The area of the region bounded by the curve y = sin x 2 , the x-axis and the line x =  is:
The total area of the regions bounded by the curve y = cos 2x, the lines x = 0 and x = π, and the x-axis is:
10 The area of the region enclosed by the curve y = e 3x + 3, the line x = 3 and the x-axis is: 
14 The area of the region between the graphs of y = x 2 + 9 and y = 25 -x 2 is given by: 
17 A body moves in a straight line so that its acceleration in m/s 2 at time t seconds is given by c Write an appropriate definite integral that determines the area of the region bounded by the graph of f and the x-axis, and find the exact value of this area. 10 A particle starts from rest 3 metres (to the right) from a fixed point and moves in a straight line with an acceleration of a  6t  8. Find its position and velocity at any time t seconds.
11
A particle moving in a straight line has acceleration of (3  2t) m/s 2 at time t seconds (t  0). If the particle starts at the origin O with a velocity of 4 m/s 2 , find:
a the time when the particle comes to rest b the position of the particle at the instant it comes to rest c the acceleration at this instant d the time when the acceleration is zero e the velocity at this time.
12 Find the average value of each of the following functions for the stated interval.
Extended-response questions
Consider the family of functions fa: [0, )  ℝ, defined by
where a is a real number, a > 0.
1 fa (c) = 0 and c  0. Express c in terms of a.
2 Determine intervals on which fa is a decreasing function and the intervals on which fa is an increasing function.
3 Find the equations to the tangents to the graph of fa at the point where the graph of fa crosses the x-axis. What can be said about these tangents?
4 What is the range of fa?
5 Find the exact value of the area of the shaded region. 
